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FOREWORD 

This report is published as being of general interest to architects, 
engineers and builders, not only in Pittsburgh where the investigation 
was conducted, but in many other important cities where the domestic 
water supply is of the same general character, being taken from nearby 
streams or lakes. This similarity exists in practically all the ; larger cities 
of the Atlantic Coast States, in the South, Southwest, Middle 
even in the Mountain and Pacific Coast States. 

Analyses of tap water in Pittsburgh and a few other cities are given 
on page 19 for the guidance of those who wish to make a comparison with 
tap water in their own localities. 

Since the publication of the first edition of this bulletin, we have been 
asked if there is any explanation of the fact that iron pipe does not give 
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on page 7 



We 



know whv cast iron, zinc, brass and other metals form rust or oxides of a 
more or less adhesive, impervious character. As in these cases, the mere 
knowledge of the fact is of paramount value to the practical man. 

It is possible that the network of infinitesimal, non-corrodible slag 
fibers contained in wrought iron (but not in steel) tend to enmesh the 
slowly forming rust, preventing it from being loosened from the iron by 



the flow of water. 



A. M. BYERS COMPANY. 




Pittsburgh, October, 1919. 
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PURPOSE OF THE INVESTIGATION 



The rapid rusting of water pipes, especially those carrying hot water, 
in the Pittsburgh District, has frequently been commented on in the daily 
press and the subject was, in the beginning of 1917, taken up for discussion 
and investigation by the Pittsburgh Board of Trade. In this respect, 
Pittsburgh is no different from many other large cities in the United States, 
where similar complaints are common. So far, no systematic investiga- 
tion had, however, been made by a house-to-house canvass of buildings to 
ascertain the difference in life between the different kinds of pipe. The 
A. M. Byers Company therefore arranged for such an investigation with a 
view to ascertaining the pertinent facts which might aid property owners in 
meeting the rust difficulty in the most efficient manner. 

(Whenever "Iron" or "Steel" Pipe is referred to in this Report, Galvanized Pipe is meant). 






BOARD OF TRADE INVESTIGATION 

In the local agitation which preceded the 
Board of Trade investigation, it was charged 
that chemicals which destroyed the pipes were 
used at the filtration plants. A thorough in- 
vestigation of the filtration system was there- 
fore made by a "Committee on City Water/' 
appointed by the Pittsburgh Board of Trade, 
and a report was rendered embodying a dis- 
cussion prepared by Chas. A. Finley, Manag- 
ing Engineer, Bureau of Water, which clearly 
showed that no chemicals were used in the 
plants which could in any way be responsible 
for the trouble. 

The report presented to the Board of Trade 
contains the following conclusions: 

"The fact that there is more or less in- 
ferior pipe in service which does not meet 
requirements is to be deplored, but should 
not be charged to the character of the 
water, nor should the preservation of this 
piping be accomplished by means of costly, 
highly complicated and objectionable treat- 
ments, at the public expense." 

DIFFERENCE IN RUST RESISTANCE OF 

IRON, STEEL AND BRASS 



the filtration plant was completed. This is borne 
out by the fact that brass pipe has here, as else- 
where, been used to a considerable extent in- 
stead of lead or wrought iron, for both hot and 
cold water supply. This custom, to judge by 
the evidence collected, seems to have little in 
its favor, being in most cases decidedly expen- 
sive, as the excessively high cost of this mate- 
rial has proved out of all proportion to its life 
in service. The failure of brass pipe was, in 
fact, made the subject of special mention and 
comment in the Report of the "Committee on 
City Water." 

Men interested in the Board of Trade inquiry 
were of the impression that galvanized hot 
water pipes of iron and steel only lasted from 
four to five years, and that there apparently 
was no difference between the two metals. They 
frankly admitted, however, that this was only 
an impression and that they would like to obtain 
more definite data on the subject. 

Manufacturers of steel pipe energetically 
opposed the idea that there was any difference 
in the lasting quality of iron and steel pipe 
respectively, and put the whole blame on the 
service conditions, contending that where con- 



The corrosive effects of Pittsburgh water ditions were equal, one kind of pipe would last 
have always been recognized, even long before as long as another. 
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CLASS OF BUILDINGS INVESTIGATED 

After several unsuccessful attempts to ob- 
tain accurate data from private residences and 
other buildings, it appeared for many reasons 
that apartment buildings offered the best field 
for investigation. First of all, the investigation 
could be made to cover the entire field and still 
be held within reasonable limits, as the number 
of apartment buildings in Pittsburgh is com- 
paratively limited. Thus, while the 125 or more 
apartment buildings recorded herein do not in- 
clude all the apartment buildings in Pittsburgh, 
they do represent the majority. 

Buildings erected within the last few years 
have been omitted, as it was impossible to form 
any accurate estimate of the future life of the 
piping ; also buildings where accurate data could 
not be obtained as to amount of repairs made in 
previous years, kind of pipe originally used, age 
of building, etc. Only in a few instances did the 
proprietor decline to give any information or to 
permit inspection of the piping. In a single case, 
that of a very large modern apartment building, 
erected in 1912 and equipped with steel pipe 
which was reported to be causing much trouble, 
the owner absolutely refused to give any infor- 
mation, evidently fearing the loss of prospective 
tenants who might be informed that the pipes 
in the apartments were giving out and causing 
inconvenience to occupants. 







D' Arlington Apartments, erected 1909, equipped 
with brass pipe. The hot water lines are badly 
corroded and pitted after 8 years^ service. Record 
No. 7, Brass Installations, page 17. 



DIFFERENCE IN SERVICE CONDITIONS 

It is true that conditions of service vary to 
a great extent, according to the size of pipe, 
its thickness, the quantity and temperature of 
water used, etc. There is even a difference in 
corrosive effects between piping in different 
parts of the same building, it being conclusively 
shown in hot water systems that — 

1. The corrosion in hot water lines gradu- 

ally decreases with the distance from 
the boiler. 

2. The corrosion is more severe in mains 

or horizontal lines than in vertical 
lines conveying either hot or cold 
water. 

Furthermore, there may be more corrosion 
in buildings in one locality than in another, due 
possibly to more air entering with the water 
into service pipes in buildings located near the 
filtration plants or pumping stations. 

These differences, however, present no in- 
surmountable obstacle to a fair comparison of 
the service given by different kinds of pipe in 
different buildings, and in this investigation 
careful note was made in every case of the vari- 
ous factors which might accelerate or retard 
corrosion, these factors all being taken into ac- 
count in connection with the tabulated records. 

Altogether, these records show a remarkable 
similarity of performance of each of the differ- 
ent kinds of pipe used in various buildings, so 
much so that the average life of iron, steel, or 
brass pipe respectively, in the first ten or twenty 
buildings investigated, coincides almost exactly 
with the average for the entire number of 
buildings investigated, leading to some exceed- 
ingly important conclusions regarding the 
choice of materials for plumbing pipes. 

Under the most severe service conditions, in 
a total of over 125 buildings, genuine wrought 
iron pipe proved to have double the life of soft 
steel or "wrought pipe," and brass proved to be 
only slightly better than wrought iron and cer- 
tainly not enough better to warrant the many 
times greater first cost. 

The service conditions in the apartment 
buildings investigated were found to be iden- 
tical in the following respects: 
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1. City water used in all. 

2. Closed system used in all. 




o 
o. 




Ordinary gas heater and hot water 
boiler or storage tank used in every 
case, except where otherwise men- 
tioned. 

4. The temperature of hot water supplied 

was generally about the same, and 
certainly was not higher in the 
apartments equipped with steel pipe 
than in those equipped with iron pipe. 

5. The one-pipe system was in most cases 

used for hot water. 

6. All iron and steel pipe was standard 

weight, galvanized, no exceptions be- 
ing known. 

7. All joints were of the standard screw 

type, Briggs American Standard. 

The possible points of difference are as fol- 
lows : 

1. Proximity to Pumping Station 

The piping in buildings close to some pump- 
ing station is probably subject to more severe 
corrosion on account of the large amount of free 
oxygen in the water. (Note is made of cases of 
close proximity in the tabulations which fol- 
low.) 

2. Location and Kind of Service 

In making this investigation, a distinction 
was made between hot water mains in the base- 
ment and hot water risers. The corrosion of 
these parts of the system was recorded separ- 
ately, so as to facilitate comparisons between 
the different buildings on an equal basis. 





Lafayette and Cambridge Apartments, McKee 
Place, erected 1902, equipped with wrought iron 
pipe. Most of the hot water mains were replaced 
in 1917, after 14 years' service. Record No. 42, 
Wrought Iron Installations, page 16. 




The Howe and Kent Apartments, erected 1907. 
The hot water mains are of brass and already show 
pitting. See records No. 10-17 on brass piping, 
page 18. 

3. Size of Apartment House 

The quantity of water flowing through pipes 
will, to a certain extent, influence corrosion, for 
the larger the quantity, the more abundant will 
be the amount of oxygen available for oxidation 
or corrosion. It might, therefore, be assumed 
that corrosion will vary to a great extent accord- 
ing to the size of the apartment building, and a 
record was therefore made of the number of 
apartments in each building. Some apartment 
buildings had two or three separate hot water 
systems, each system usually supplying a group 
of six individual apartments. Each of these 
groups was investigated and recorded separ- 
ately as, for the purposes of this investigation, 
they must be regarded as separate and distinct 
buildings. 

Contrary to expectation, however, it was 
found that the life of the pipes was on an aver- 
age no shorter in the larger buildings than in 
the smaller ones, this being undoubtedly due to 
the fact that the sizes of the pipes are propor- 
tioned to the requirements, the largest buildings 
having the largest mains, which have heavier 
walls than smaller sizes of pipe and therefore 
afford a greater resistance to corrosion. In fact, 
the smaller sizes of pipe usually were found to 
be the first to give trouble in any part of a 
system where the conditions were otherwise 
equal. In addition, it should be noted that the 
range of sizes used was very small, namely from 
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St. Regis, Chesapeake, and Chamberlin Apartments 
erected 1908. Equipped with steel pipe. Most of the 
hot water mains have already been replaced. See 
records Nos. 17, 18 and 19, page 14. 



K 




Negley Apartments, erected 1909. Hot water mains 
of steef, largely replaced between 1911 and 1914. 
Trouble with rustv water. See record No. 1, page 13. 





Kennett Apart- 
ments, erected 1902, 
equipped with brass 
pipe. Record No. 4, 
page 13. Typical 
of most apartments 
equipped with brass 
pipe, the hot water 
mains being badly 
corroded, after 10 to 
15 years' service. 









The Lexington, 
Argyle, and Drexel 
Apartments, erected 
1909. Equipped with 
steel pipe. Life of 
hot water mains, 7 
or 8 years. See rec- 
ords Nos. 13, 14 and 
15, page 14. 
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Typical condition of pitted brass pipe after 10 years' service in hot water mains 
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SUMMARY OF DATA 

Accurate information as to the maximum life of the pipe used for hot and cold 
water supply, was only obtainable for that part of the hot water system consisting of 
the basement mains, for these were in most cases found to be rusted out and replaced 
within twenty years or less. In many buildings only a part of the mains had been 
replaced ; an estimate was then made of the life of the part remaining, and the life 
was finally fixed as lying about midway between the shortest lived and the longest 
lived parts thereof. The estimates in no case cover more than a very limited range ; 
therefore any error, wherever made, can under no circumstances amount to more 
than one year or two years. An examination of the column "Remarks," in the 
tabulations following, will make this clear. In the case of steel pipe, where any 
doubt existed, the estimate was purposely made high, so that no unfairness could 
be charged. 



LIFE OF WROUGHT IRON AND STEEL PIPE 



Hot Water Mains 

The average life of galvanized wrought iron 
and steel hot water mains follows: 




1. 

2. 



Wrought iron, 14 years. 
Steel, 7 years. 



Hot Water Risers— Steel 

The life of steel risers appears problemati- 
cal, for none of the buildings equipped with 
steel pipe was over 12 years old, and most of 
them less than 10. It is safe to say, however, 
that the life of steel risers will bear about the 



These averages are based on the figures same ratio to wrought iron risers as indicated 
from 67 buildings equipped with wrought iron by the life of the mains, namely, one to two in 
pipe and 28 buildings equipped with steel pipe. 




That this ratio of 2 to 1 in favor of wrought 
iron is very conservative, is strongly indicated 
by the records of buildings Nos. 17, 18 and 52 
in the table for wrought iron, pages 17-18, In 
these cases, iron pipe, after 16 and 11 years' 
service respectively, was replaced with steel 
which lasted only 2 and 4 1 -_> years respectively, 
giving a ratio of 4 to 1 in favor of wrought iron. 

Hot Water Risers — Iron 

The life of the risers is more difficult to 
estimate, but judging from their general con- 
dition as far as it was possible to do so, and the 
very small amount of repairs that had been 
required after 10 to 18 years' service, it is 
reasonable to assume that they will in most 
cases last three times longer than the hot water 
mains. If pipe one size larger than that re- 
quired in ordinary practice were used, the life 
would probably be four times longer. 



favor of wrought iron, which means that steel 
risers would have to be replaced some time 
during the useful life of the average building, 
probably within 20 years. 

RUSTY WATER 

A very important fact was unexpectedly 

developed during this investigation. Many 
complaints have been made on account of rusty 
water staining bath tubs, lavatories, sinks and 
other plumbing fixtures; also staining clothing 
to such an extent that no amount of subsequent 
washing in rust-free water would restore the 
original color of the fabrics. 

Not a single instance of rusty water was found 
where wrought iron pipe was installed, even 
where the pipe itself was rusted out and needed 
replacing. 

On the other hand, in practically every build- 
ing where steel pipe was used, the rusty water 
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appeared after three or tour years 
service. In several instances, filters had been 
installed in the belief that they would remedy 
the trouble. These filters were placed near the 
boiler in the basement, and only filtered the rust 
coming from the boiler and the short piece of 
pipe between the boiler and the filter and, there- 
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fore, only partly eliminated the trouble. The 
expense of installing and maintaining these 
filters would have been more than sufficient to 
pay for the extra cost of wrought iron pipe, 
obtaining for the occupants pipe of double the 
life and eliminating the rusty water trouble. 




BRASS PIPE UNSATISFACTORY 



i 



Hot Water Lines 



The life of brass can only be estimated, as 
corrosion of brass does not, as a rule, result 
directly in leaks, but causes the pipe to become 
so fragile that it breaks when a wrench is ap- 
plied or when it is subjected to shocks, expan- 
sion or high water pressure. The piping is 

most of the 34 apartments investigated which 
were piped with brass began to show signs of 
corrosion within 6 to 8 years and was very 
badly pitted after 10 to 15 years. When repairs 
or alterations had to be made, the pipe would break 
at the threads when turned with a wrench, and 
keep on breaking, resulting in heavy replacement 
expense. The expansion of the pipe also caused it 
to break at the joints between the risers and the 
branch lines from fixtures located up through the 
building where the pipe is concealed in the wall, 
causing unusually costly repairs. 



Cold Water Lines 

No trouble was experienced with either wrought 
iron or brass pipe for cold water lines, and no in- 
formation could be obtained from any source to 




Yellow Brick Apartments, erected 1902. Equipped 
with wrought iron pipe. Hot water mains needing 
replacement after 14 years' service. See records Nos. 
43 and 44, page 16. 



show any advantage of brass pipe over good 
wrought iron pipe for this service. In fact, as the 
screw joints on small sizes of brass pipe were fre- 
quently found in a leaky condition, necessitating 
repairs, wrought iron pipe seemed to have a decided 
advantage, both in respect to price and quality of 
service. 







Oakland Apartments, Halket and Forbes Streets, 
erected in 1902, and equipped with wrought iron pipe, 
all of which is still in good condition, excepting the hot 
water mains which now needed replacement after 15 
years' service. See record No, 55, Wrought Iron In- 
stallations, page 17. 



That brass pipe years ago came into use at 
all for water supply undoubtedly was due to a 
belief that it was practically everlasting. Since 
this belief has not been substantiated by experi- 
ence, and since genuine wrought iron pipe has 
been proven to last as long as the average build- 
ing (except for hot water mains), the use of 
brass pipe is rapidly being abandoned by 
thoughtful architects and builders, for the dif- 
ference in cost between the two materials is so 
great that wrought iron pipe could be replaced 
several times during the life of the building at 
a total cost not exceeding the first investment 
in the brass pipe installation, plus interest. No 
such replacement need, however, be looked for, 
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CURVE SHOWING LIFE OF IRON AND STEEL PIPE 
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The curve above illustrates the life of hot 
water mains (exposed basement piping) in the 
90 buildings which were equipped with iron 



to much less corrosion, lasting so long that 
no definite idea can, for some years yet, be 
formed as to their average life. The signifi- 



and steel pipe. The "Installation Numbers'" cance of the data lies in the ratio of lif% 



correspond with the individual record num- 
bers shown in tabulations on pages 13 to 17 
inclusive. The hot water risers are subject 



established between iron and steel pipe, 
namely, 2 to 1 in favor of genuine wrought 
iron. 
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LEGEND: 



DOT CHART 

installations in service. 



Green Dots- 
Black Dots — installations replaced on account of failure. 
Years are figured from date of first or original pipe installation. 
No failures occurred in the first 3 years after installation and the chart 
therefore starts with the 4th year. 
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DOT CHART 

(Each dot represents one installation) 

Explanatory'. There are 65 clots in the 
wrought iron yearly division, and in the steel 
division 25 dots, each representing one instal- 
lation. The discrepancy in these numbers is 
not accidental or arbitrary, for the figures 
represent the total number of buildings inves- 
tigated, (not including those equipped with 
brass pipe) showing that genuine wrought 
iron pipe is in much more general use than 
steel pipe in Pittsburgh buildings. This chart 
graphically illustrates the fate of each instal- 
lation — it shows that out of 25 steel installa- 
tions two failed in the fourth year, three more 
in the sixth year, eight more in the seventh 
year, and so forth. Only one steel installation 
lasted as long as ten years, while the first five 
failures of wrought iron did not occur until 
the 9th year. Note also that 84% of the steel 
stallations had been replaced when the first 
wrought iron failures occurred, and after 18 
years one wrought iron installation still re- 
mained in service. 

These records are for exposed Basement 
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Mains only, none of the risers having been 
replaced. 

By comparing the longest lived steel in- 
stallations with the shortest lived iron installa- 
tions, it is easy to see that there is no reliable 
foundation for the claim that steel pipe lasts 
as long as iron pipe. Unfortunately, many of 
the claims made for steel pipe, accompanied 
by a great display of apparently scientific de- 
tail, rest on an even flimsier foundation, for 
there is no test as certain as the test of time 
and actual service. 

Using a similar line of reasoning, we 
might point to the fact that certain steel 
installations lasted only 4 years and certain 
iron installations from 16 to 18 years, outlast- 
ing steel from 4 to 5 times. Likewise we 
might even undertake to claim — and with con- 
siderable good evidence to back this claim — 
that extra heavy iron pipe lasts longer than 
brass pipe. 

All of which argues for the advisability 
of discounting all corrosion evidence that does 
not rest on the law of averages, especially if 
it conflicts with common experience. 
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except in the hot water mains which are easily placed if used- See in this connection sugges- 
accessible, and where even brass has to be re- tions made in the following section. 



HOW TO LENGTHEN LIFE OF HOT WATER PIPING 




From the fact that nearly every community 
has trouble with corrosion of hot water lines and 
rusty water, the question arises how to minim- 
ize such trouble without investing, in special 
apparatus or materials, sums of money which 
are out of all proportion to the benefits derived 
therefrom. The life of hot water piping may, 
however, be lengthened by other inexpensive 
means. 

Inasmuch as Byers genuine wrought iron 
pipe has an average life twice as long as that of 
the best steel pipe, (wrought pipe) the first pre- 
caution of a builder or architect should be to see 
that "genuine wrought iron pipe" is actually 
specified and installed where specified. Byers 
pipe can readily be identified by the shallow roll 
marks which appear every three or four feet on 
the pipe, reading "Byers '23," the latter figures 
indicating year of manufacture, being, of course, 
changed from year to year. The higher first 
cost of Byers pipe is relatively so small com- 
pared with its longer life in service as to make 
it short-sighted economy to allow cheaper pipe 
to be installed. 

It appears that where automatic water heat- 
ers are used, the pipe stands up a little longer 
than in buildings equipped with an ordinary gas 
heater and tank. 

This may be due to the maintenance of a 
lower temperature of the water where the auto- 
matic heater is used. It is certain that corrosion 
is not nearly as severe between 115° and 140° F. 
as between 140° and 170° F. Where, therefore, 
it is practicable to keep the temperature of the 
water down between the lower figures men- 
tioned, which is an easy matter with a thermo- 
statically controlled water heater, it is to be 
recommended. 

If, in addition, pipe is installed which is 
larger than that which would be provided in 
standard practice, its life will be very materi- 
ally lengthened. The advantages of the larger 
size pipe lie in its heavier wall and in its larger 
inside diameter. In view of the fact that 




The Netherlands Apartments, Summerlea and Elwood, 
erected 1911, equipped with steel pipe. The hot water 
soon became so rusty that filters were installed in 1916, 
These filters, however, have not eliminated the rust from 
the water. See record No. 20 on page 15 and also para- 
graph on "Rusty Water" on page 7. 



wrought iron pipe in most cases clogs up before 
it is actually rusted through, the larger inside 
diameter should be an especially strong point. 

The question as to whether or not an open 
type of heater is practicable or preferable to a 
closed one, can only be solved by practical ser- 
vice tests. The Byers Company at the present 
time are not in a position to make any definite 
recommendations on this subject. 

Theoretically, it would seem that in an open 
system, allowing escape of the oxygen liberated 
in heating the water, the corrosion would be less 
than in the ordinary closed system, which does 
not permit of such escape. In this, however, as 
in all other matters pertaining to corrosion, the 
Byers Company feel that the only safe ground 
is the path of experience, which as yet has re- 
mained largely unexplored. Such meager data 
as the Byers Company has so far been able to 
collect does not show up favorably for the open 
type heater, but this may be due to faulty de- 
sign of apparatus rather than to wrong prin- 
ciple. 
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TABULATED SERVICE RECORDS 

The tables following have been subdivided into three groups, the first for brass, 
the second for steel, and the third for iron pipe installations. 

Inasmuch as it was not practicable to remove samples of the piping from a 
large number of buildings, the identity of iron and steel pipe was determined by 
obtaining filings from the pipe for the purpose of making a manganese test. 
Manganese, in the process of steel manufacture, has to be added to the molten metal 
in order to make it possible to roll and weld it into pipe, while wrought iron requires 
no manganese addition and therefore usually contains only a trace of this metal. 
In a few cases, the pipe seemed to contain too much manganese to be classified as 
wrought iron, and not enough to be classified as steel, and in order to be entirely fair, 
these cases have been left out of consideration. Where it was possible to obtain 
samples, the manganese test was supplemented by the crushing test, revealing the 
bright crystalline fracture of steel or the dull grey, fibrous fracture of wrought iron. 
The procedure followed in the manganese test is described on pages 18 and 19. 




EXPLANATORY NOTES TO TABLES. 

"Number of Apartment*" In this column is indicated the number of apartments in each building which are served by 

a separate hot water system. It will be seen that some buildings have several hot water systems, each 
serving its own group of apartments. 

"Hot Water Mains" Under this column is indicated the number of years of service given by the hot water mains. Where 

an "s" precedes this figure, it indicates that it represents an average between the longest lived and shortest 
lived parts of the mains. 



'Still Good" 



"s" 



Piping which is indicated as "still good,'" is not included in arriving at the average life, which is 
revealed to be 14 years for iron and 7 years for steel pipe in the hot water mains. Where it was impossible 
to obtain any idea of the condition of the risers, it is indicated by an interrogation mark in the column 
for risers. 

The prefix "s" before figure denoting life of pipe, indicates that it has been estimated in accordance 
with the rules explained under "Summary of Data," on page 7. 



STEEL PIPE INSTALLATIONS 




Name and Location 


No. of 
Apts. 


Year 
Erected 


Remarks 


Hot Water 


Cold Water 
Lines 


Mains 


Risers 


1. Negley Apts. 
S. Negley and 
Elmer 


18 


1909 


Hot water mains, largelv replaced 
1911-14. Rusty water. 

• 


4 vrs. 


i ? 

* 


8 yrs. 
Still good 


2. Berwin Apts, 

3. Elmont Apts, 

4. Delwood Apts. 
Holden Ave. 


6 
6 
6 


1907 
1907 
1907 


Gradual replacement of hot water 
mains since 1912. Rusty water. 


s-7 vrs. 

- 


10 yrs. 
Still good 


10 vrs. 
Still good 


5. Bray ton Apts. 

6. Crescent Apts. 
Negley Ave. 


6 
6 


1907 
1907 


Gradual replacement of hot water 
mains since 1912. Some steel pipe 
used for replacement pitted through 
in one year. 


s-7 vrs. 


10 yrs. 
Still good 


10 vrs. 
Still good 


7. Darlton Apts. 

8, Kingston Apts. 

Maryland and 
Elwood. 


6 
6 


1907 
1907 


Instantaneous hot water heater. En- 
tire system replaced 1915. 


8 vrs. 


8 yrs. 


Still good 
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STEEL PIPE INSTALLATIONS (Continued) 



Name and Location 


No. of 
Apts. 


Year 
Erected 


Remarks 


Hot Water 


Cold Water 


Mams 


Risers 


Lines 


9. Ellsworth Apts. 
5806 Ellsworth Ave. 


12 


1908 


Hot water mains in basement need 
replacement. Counted about 36 leaks. 


9 yrs. 


9 vrs. 
Still good 


9 yrs. 
Still good 


10. Belvedere Apts. 
5523 Ellsworth 
Ave. 


18 


1910 


Very large amount of trouble with 
rusty water. Replaced basement 
mains in 1914 and hot water tank in 
1916 with brass and copper respec- 
tively. Still have trouble with rusty 
water. Replacing steel risers with iron 
risers. 


4 yrs. 


7 yrs. 


7 yrs. 

Still good 


11. Fellabaum Apts. 
218-22 Beatty St. 


8 


1910 


Basement hot water mains need re- 
placement. Badly pitted. Rusty 
water. 


7 yrs. 


7 yrs. 
Still good 


7 vrs. 
Still good 


12. Darlington Apts. 
McKee Place 


6 


1907 


Mixed installation of iron and steel, 
iron appears to be in good condition, 
steel rusted out. 


10 vrs. 


10 vrs. 
Still good 


10 yrs. 
Still good 


13. Drexel Apts. 
Penn near 
Home wood. 


6 


1909 


Hot water mains and 1 riser replaced 
winter 1916-17. 


7 yrs. 


Small repair 
after 7 vrs. 


8 yrs. 
Still good 


14. Argyle Apts. 

Penn near 
Homewood. 


6 


1909 


Part of hot water mains in basement 
replaced 1915. 


s-8 yrs. 


8 yrs. 
Still good 


S yrs. 

Still good 


15. Lexington Apts. 

Penn and 
Lexington. 


6 


1909 


Part of hot water mains replaced in 
basement 1916. 


s-8 vrs. 


8 vrs. 
Still good 


S yrs. 
Si ill good 


16. Win Pitt Apts. 

S. Negley and 

Elmer. 


12 


1911 


Hot water mains badly corroded. In- 
stalled filter 1915 to eliminate rust, 
but did not accomplish purpose. 


Filters 
6 vrs. 

• 

Still good 


6 vrs. 

Still good 


6 vrs. 

• 

Still good 


17. St. Regis Apts. 
Marvin in 1 and 
Howe. 


IS 


1908 


Cold water pipes too small and re- 
placed in 1915. Hot water mains re- 
placed 1915, account rust. 


7 yrs. 


7 yrs. 

Still good 

• 


See remarks 


18-19. Chesapeake and 

Chamberiin Apts. 
Maryland and 

* 

Howe. 


12 


1908 


Gradually replacing hot water mains 

in basement. 


s-10 vrs. 

• 


10 yrs. 
Still good 


10 yrs, 

• 

Still good 


20. Netherlands Apts. 

Summerlea and 

Elwood. 


20 


1911 


Filters installed 1916 to eliminate 
rusty water, but did not do so. Mot 
water mains partly replaced, and 1 
riser entirely replaced. 


s-S yrs. 

• 


See 

Remarks 


() VIS. 

Still good 


21. ( lerber Apts. 
724 S. Negley 


6 


1912 


Rusty water. Some repairs made in 
1916. Mains entirely replaced 1918. 


(i yrs. 

• 


f> yrs. 
Si ill good 


() yrs. 

still good 


22. Everett \pts. 
Ellsworth and 
Belief onte. 


12 


1906 


Hot water mains showing some cor- 
rosion at joints. Water kept not 
higher than 130° which is much be- 
low average. 


11 vrs. 
Still good 


1 I yrs. 

Still good 


1 1 yrs. 

» 

Still good 


23. Ruberta Apts. 
Tennon Ave. 


6 


1911 


Hot water mains badly corroded and 
leaking. 


yrs. 


n" yrs. 

• 

Still good 


(i vrs. 
Still good 


24. Henrietta Apts. 
Termon Ave. 


6 


1911 


Mixed installation of iron and steel. 

Iron pipe next to boiler in good con- 
dition. Steel pipe rusted out. 


(\ vrs. 

• 






25. 706 Summerlea St. 


(5 


1910 


Hot water mains pitted through and 

in bad condition. Need replacement. 


7 yrs. 


7 yrs. 

Still good 


7 NTS. 

Still good 


26-28. Pennwood A 
.~»73t>- is Kentuc 
Ave. (13 unitB] 


>ts, 

) 


6 


1910 


Hot water mam- rusted out and re- 

placed 1915. 


5 yrs. 


7 j n , 
Still good 


7 j rs. 
Still good 
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WROUGHT IRON INSTALLATIONS 






Name and Location 


No. of 
Apts. 

6 
6 


Year 
Erected 


Remarks 


Hot Water 


Cold Water 




Mains 


Risers 


Lines 


1. Englewood Apts. 
For'" s St. 


1909 


A few small repairs required on hot 
water mains in basement since 1915. 


s-9 yrs. 


8 vrs. 
Still good 


Good after 
8 yrs. 


2. Lynwood Apts. 
Forbes St. 


1909 


A few small repairs required to hot 
water mains since 1915. 


s-9 yrs. 


8 yrs. 
Still good 


8 vrs. 

■i 

Still good 


3. Hollywood Apts. 
Forbes St. 


6 


1909 


A few small repairs after 6-8 years. 


s-9 yrs. 


8 yrs. 
Still good 


8 vrs. 
Still good 


4. Maple wood Apts. 
Forbes St. 


6 


1909 


A few small repairs after 6-8 years. 


s-9 yrs. 


8 yrs. 
Still good 


8 vrs. 
Stilfgood 


5. Summerlea and 
El wood Apts. 
Cor. Summerlea 
and Elwood 


18 


1902 


■ 

Hot water main replaced 1915. 


13 yrs. 


15 vrs. 
Stilfgood 


15 vrs. 

» 

Still good 


6-7. Luela and Earle 
Apts. (2 units). 
5433 Elmer 


6 


1905 


Hot water main about 2 A, P&rt re- 
placed 1916-17. 


12 vrs. 


12 vrs. 
Stilfgood 


12 vrs. 
Stilfgood 


8-9. Elmer Apts. 
No. 1 and 2. (2) 
Cor. Elmer and 
Bellefonte 


6 


1905 


Over half of hot water main replaced 
1916-17. 


12 yrs. 


12 yrs. 
Still good 


12 vrs. 
Still good 


10-12. Lennox Apts. 
(3 units) 
223-31 Mathilda 


6 


1902 


Some of basement mains and 1 riser 
up to 2d floor replaced 1915. There 
is a total of 12 risers in buildings. 


s-15 yrs. 


One small 

repair after 

15 yrs. 


15 vrs. 

a. 

Still good 


13. Lockhart Apts. 
201 Millvale Ave. 


6 


1906 


No repairs to hot or cold water. 


11 vrs. 
Still good 


11 vrs. 
Still good 


11 vrs. 
Stilfgood 


14. Bovard Apts. 
200 Millvale Ave. 


6 


1902 


Practically no repairs to hot water, 
but beginning to rust out. 


s-16 yrs. 


15 yrs. 
Still good 


15 yrs. 
Still good 


15. Albion Apts. 

205 Millvale Ave. 


6 


1902 


Hot water mains replaced in 1913. 


11 yrs. 


11 vrs. 
Still good 


11 vrs. 
Sri 11 good 


16. Clarendon Apts. 
211 Millvale Ave. 


6 


1902 


Some of hot water mains replaced 
1914-15. 


s-13 yrs. 


15 vrs. 
Still good 


15 yrs. 
Still good 


17-18. McLean Apts. 
256 Mathilda 
(2 units). 


6 


1899 


Most of hot water mains replaced 
1915 with steel; the latter already 
pitted through in four places and tied 
up with rags. 


s-17 yrs. 


18 vrs. 
Still good 


IS vrs, 

• 

Still good 


19. Colonial Apts. 
Hays St., 
Wilkinsburg. 


47 


1899 


Hot water mains required minor re- 
pairs since 1912. Now needs replacing. 


17 yrs. 


18 vrs. 
Still good 


18 vrs. 
Still good 


20-21. Colonial Annex 
No. 1 and 2. (2). 
Franklin Street. 


24 


1902 


Hot water mains still in fair condition. 
Very few repairs. 


s-18 yrs. 


15 yrs. 
Still good 


15 vrs. 
Stilfgood 


22-25. 503, 511, 

515 and 539 Rose- 
dale St. (4 units.) 
Wilkinsburg. 


6 


1901 


Wrought iron mains and lead risers 
for hot water; both replaced in 1915. 
160 lbs. water pressure, Wilkinsburg 
water, same as Pittsburgh. 


14 vrs. 


Lead 

14 vrs. 

(Replaced) 


16 yrs. 
Still good 


26. 519 Rosedale St, 


6 


1901 


Instantaneous hot water heater. Both 
iron mains and lead risers still in fair 
condition. 


s-18 vrs. 


Lead 
s-18 yrs. 


16 vrs. 
Stilfgood 


27-32. 523, 527, 531, 
535, 543 and 547 
Rosedale St. (6). 


6 


1901 


Hot water lines have had some repairs, 
but are still in fair condition. Iron and 
lead plugging, and have had to be 
cleaned out. 


s-16 yrs. 


Lead 
16 vrs. 


16 vrs. 

■ 

Still good 


33. Seeley Block 

Penn and Beatty. 


6 


1897 


Pipe around hot water heater gradu- 
1 allv replaced since 1912. 


s-17 yrs. 


20 vrs. 
Still good 


20 yrs. 
Still good 
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WROUGHT 


IRON INSTALLATIONS (Continued) 






Xame and Location 


No. of 
Apts. 


Year 

Erected 


Remarks 


Hot Water 


Cold Water 


Mains 


Risers 


Lines 


34-36, Norfolk Apis. 
Delaware Apis. 
Howard Apts. (3) 
Cor. Brvant and 
Hiland. 


6 


1898 


Hot water basement mains largely re- 
placed 1912 to 1917. Risers now leak- 
ing. 


s— 17 vrs. 


19 yrs. 


19 vrs. 

•- 

Still good 


37. Verner Apts. 
3801 California. 


6 


1900 


Basement mains replaced in 1914. 


14 vrs. 


17 vrs. 
StiUgood 


17 vr>. 

StiUgood 


38. Hiawatha Apts. 
3803 Hiawatha St. 


6 


1906 


Still good. No trouble. 


11 yrs. 
Still good 


11 yrs. 
Still good 


11 vrs. 

* 

Still good 


39. Minnehaha Apts. 
3805 Hiawatha St. 


6 


1906 


Still good. No trouble. Showing 
slight corrosion at joints in basement. 


11 yrs. 
Still good 


11 vrs. 

■ 

Still godo 


11 vrs. 

■ 

Still good 


40. Tacoma Apts. 
3805 California 
Avenue. 


6 


1911 


Still good; no trouble. 


Still good 


6 yrs. 
Still good 


6 vrs. 
Still good 


41. Denslow Apts. 
3624 California 
Avenue. 


12 


1904 


Equipped with wrought iton pipe of 
doubtful quality, being high in man- 
ganese. Needs replacement in base- 
ment. 


13 yrs. 


13 vrs. 
Still good 


13 vrs. 
Still good 


42. Lafavette and 

Cambridge Apts. 
McKee Place. 


12 


1902 


Most of hot water mains in basement 
replaced 1917. 


14 yrs. 


14 yrs. 
Still good 


14 vrs. 

* 

Still good 


43. Yellow Brick Apt. 
McKee Place. 


12 


1 902 


Repairs started in 1915. Entire base- 
ment hot water piping now needs re- 
placement. 


14 vrs. 


14 yrs. 
Still good 


14 yrs. 
Still good 


44. Yellow Brick 
Apts. No. 2. 
McKee Place. 


6 


1902 


Some of hot water mains replaced, 
all now need replacement. 


14 vrs. 

- 


14 yrs. 

Still good 


14 yrs. 
Still good 


45. Hanover Apts. 
McKee Place. 


12 


1 903 


Hot water mains in basement re- 
placed in 1915; stopping up and cor- 
roding at joints. 


12 yrs. 


13 yrs. 
Still good 


13 yrs. 
^till good 


46. Cheswick Apts. 
McKee Place. 


6 


1903 


Small repairs made 2 yrs. ago near 
boiler in basement. Entire hot water 
piping in basement will need replace- 
ment in a year or two. 


s-14 yrs. 


14 yrs. 
Still good 


14 yrs. 

Still good 


47. Olympia Apts. 
McKee Place. 


12 


1903 


Some repairs made 1915 to hot water 
mains in basement. Same will have 
to be replaced soon. 


14 vrs. 


14 yrs 

Still good 


14 vrs. 

stiiigood 


48. Dundee Apts 
McKee Place. 


12 


1902 


Hot water pipe in basement replaced 
in 1915. 


13 vrs. 


15 vrs. 
Still good 


15 vrs. 
Btilfgood 


49. Wabash Apts. 
McKee Place. 


12 


1902 


Hot water mains replaced 1915-1916. 


13 yrs. 

• 


15 vrs. 

m 

Still good 


15 vrs. 
Still good 


50. Jarvia Apts. 
McKee Place. 


12 


1902 


H it water mains replaced 1914. account 
plugging and rusting. 


12 vrs. 

■ 


15 vrs. 
Still good 


15 yr<. 
^t ill good 


51. Lancaster Apts. 
McKee Place. 


12 


1903 


Hot water mains in b ment re- 
placed 1915, count leaking and 
plugging. 


12 yre. 


14 yrs. 
Still good 


14 yrv 

Still good 


52. Say brook Apts. 
Craft Ave. 


95 


1901 


1 toe length of pipe replaced 1912 with 
steel: the latter is rusted through and 
leaking after 4 ] 2 y All h< ( water 
lines in basement now needing re- 
placement within a few year-. Lower 

ends of risers also corroded. | 

— ■ ■ — — — * ■ — 


17 vrs. 

• 


16 yra. 

lower endfi 

corroded 


1 6 yrs. 
Still good 
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WROUGHT IRON INSTALLATIONS (Continued) 




Name and Location 


No. of 
Apts. 


Year 
Erected 


Remarks 


Hot Water 


Cold Water 




Mains 


Risers 


Lines 


53. Amelda Apts. 
Mel wood and 
Baum. 


6 


1907 


Entire hot water system now being 
replaced (1917). Risers plugged up, 
being too small. (Near pumping 
station.) 


10 yrs. 


10 vrs. 


10 vrs. 
Still good 


5-4. Margarita Apts, 
Melwood Ave 


6 


1907 


Entire hot water system replaced 1916. 
(Near pumping station.) 


9 yrs. 


9 yrs. 


10 vrs. 
Still good 


55. Oakland Apts. 

Halket and Forbes. 


12 


1902 


Hot water mains need replacement. 


15 vrs. 

mi 


15 vrs. 
Still good 


15 vrs. 
Still good 


56-58. Shadvside Apt. 
5121*25 Centre 
Ave. (3 bldgs.) 


6 


1902 


Instantaneous hot water heater (3). 
Basement mains replaced 1915. 


13 yrs. 






59-61. Shadvside Apt. 
5115-19 Centre 
Ave. (3 bldgs.) 


6 


1902 


Hot water mains replaced in 1915. 


13 yrs. 


Brass 
Still good 


Good after 
15 vrs. 


62. Geneva Apts. 

63. Virginia Apts. 

64. Lincoln Apts. 

65. Columbia Apts. 

66. Emerson Apts. 
(All Mathilda St.) 


6 
6 
6 

6 
6 


1902 
1902 
1902 
1902 
1902 


Hot water mains replaced in base- 
ment in 1915. 


13 vrs. 


Lead 


Lead 


67. Burlington Apts. 
McKee Place. 


12 


1903 


Hot water mains rusted out and need 
replacement. 


14 yrs. 


14 vrs. 
Still good 


14 vis. 

- 

Still good 




BRASS PIPE INSTALLATIONS 




TV T 1 t i • 


No. of 
Apts. 


Year 
Erected 


• 

Remarks 


Hot Water 


Cold Water 


Name and Location 


Mains 


Risers 


Lines 


1. Iroquois Apts. 
3600 Forbes St. 


74 


1903 


Hot water lines badly pitted through- 
out, including mains, risers and re- 
turns. 


Pitted 


Pitted 


Still Good 


2, Elsinore Apts. 
Craft Ave. 


6 


1902 


Hot water mains badly pitted through- 
out. 


Pitted 


Pitted 


Still good 


3. 306 Craft Ave. 


6 


1 « 102 


Hot water mains badly pitted through- 
out. 


Pitted 


• 


Still good 


4. Kennett Apts. 
Kennett Square 


6 


1902 


Hot water pipe badly pitted in base- 
ment. 


Pi 1 1 ed 


9 

- 


Still Good 


5. Craft Apts. 
Elsinore Square 


6 
6 


1902 


Hot water pipe badly pitted in base- 
ment. 


Pitted 


? 

■ 


Still good 


6. Colonial Apts. 
Craft Ave. 


1902 


Hot water pipe badly pitted in base- 
ment. 


Pitted 


■ 


Still good 


7. D'Arlington Apts. 
Cor. Bavard and 
Neville Sts. 


2-1 


1909 


Hot water lines show much corrosion 
at joints; also pitting. 


Pitted 


■ 


Still good 


8. Holland Apts. 
Louisa and McKee 
Place 


12 


1904 


Hot water mains badly pitted. 


Pitted 


9 

* 


Still good 


9. Wiltshire Apts. 
219 Millvale Ave. 


6 


1900 


Hot water mains in basement some- 
what pitted. 


Pitted 


* 


Still good 


10. Apartments 

5810 Kentucky Ave. 


6 


1910 


Slight pitting of hot water main. 


Slightly 

Pitted 


? 


Still good 
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BRASS PIPE INSTALLATIONS (Continued) 





No. of 

Apts. 


Year 
Erected 


Remarks 


Hot Water 


Cold Water 


.Name and Location 


Mains 


Risers 


Lines 


] I. Kret zschmar Apt. 

912 Maryland Ave. 

■ 


<> 


1906 


Both hot and cold water lines pitted 

throughout building. Pitting started 

when building was 3 years old. 


Pitted 


Pitted 


Pitted 


12-14. IVn wood Apte, 

5736-48 Kentucky 
Ave. ('4 unite) 


<) 


1910 


Pipe slightly pitied in basement. 


Slightly 

Pilled 


9 

* 


Still Rood 


[5. Seneca Apte. 
2041 Forbes St. 


12 


1 900 


Steel pipe originally installed, rusted 

out and replaced with brass in 1915. 


Pitted 


• 


Still good 


16-17. Howe and 

Kent Apte. 
Howe and 

Maryland 

• 


6 


1907 


Hot water mains show some pitting. 


Pitted 


• 


Si ill good 


18-19. Bellefonte 
Apte, Elm and 
Bellefonte (2 unite). 


(5 


Mi Kl 

I'M! 



1906 

19011 
1900 

I'M 12 


Instantaneous heater; pipe somewhat 
pitted. 


Pitted 


? 


Still good 


20, Walnut Apte 

( 'or. S. \Y}_'i< v 
and Elwood, 




Instantaneous heater; pipe in good 

condition. 


Good 


Good 


( !ood 


2 1 1 airvuw Apte. 

22. Maryland Ipte. 
(132-34 Maryland 


(i 

3 
Abl 

n 

8 
8 
9 
4 

Q 

18 
6 


Hot water pipes only slightly pitted. 

Hot water pipes only slight 1} pilled. 


Sliidiilv 
Pitted 


9 

• 


Good 


23-26. Wallace kpte 
512-26 Wallace Hi 
( i unite ) 


'1 emperat ure of hot water is kept 
rat hi i low Pipe id good condition- 


( ;« .. »d 


( iood 


( rood 


27. Lorain 1 lotel 
Highland Avenue 


1 lot watei mains all pitted. 


Pitted 


? 


Iron, good 


S Montana Apt 
Penn ive 


1899 


Hoi w at pt ma m- 1 pitted 


Pitted 


9 


1 inn, good 


29 Idaho tpte 
Penn \v< 


1899 
1909 

1909 


Hot watei rnain* all pit led 


Pitted 


? 


Iron, good 


Ml lliijju- KpU 
.")."»<m» Penn \\ ■ •. 


1 lot H alei mini- [Ml till. 


Pitted 


? 


Good 


! 1 ' ptnont \pN 
!'• nd Fair- 
mont 


I lot w mainti pitted 


Pitted 


? 


< r<M)d 


2 i II - iMii iptn 

1 r a ii'ldiij 1 

W pbiddle 

* 


1901 


1 lot water Inn i pit ted 


Pitted 


f 


< iood 


w « lUngtoo Ipte 

S more St and 
Maple l 


] | H M i 
1900 


Hot wator i nil |>itt< r| 


I'm- 


f 

1 


| Hid 


i II ipU 

( .ilid.llti.i KV( 


H'>i n .iii i main* pitted 


Pitted 


t 


( iood 



MANGANESE TEST 
Pla nail chip about the lise of a larj? 

head, or filinj to equal this quantity, in a 

all, clean t I tube. Add twenty dr of 
• i mically pun itri .. id, jpt cific gravr 1.2, 

and heat with a match until the m al i om- 



pletely i red. Let the Jutioat 1 until the 

tube can be held in 1 1 id w it hout discomfort. 

and add a- much sodium biemuthAte aa wiW lie 
on the poin( of a small penknife bladi or a§ 

much more as ma;» be required to produce a 

mall amount of brown residue. Bubble ol 

lygen *ras will lie gi\ i off b) th< ition 
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when the bismuthate is added, after which the 
development of a pink or red color may appear 
in the solution, indicating the presence of mag- 
anese which shows that the material is steel. 
If no reddish tint appears, or only a very slight 
pinkish discoloration is visible, the material is 
iron. 

If wrought iron contains more than a trace 
of manganese, which occasionally happens, thi 
test is misleading. A fracture test or chemical 
analysis is, therefore, preferable whenever pos- 
sible. It should also be noted that "Ingot Iron" 
and other soft steels of very high purity, con- 
tain only a trace of man. ne , but little 
pipe is as yet made from these materials that 
the possibility may be practically ignored. 

ANALYSIS OF WATER 
The Pittsburgh v r supply is obtained by 

slow filtration of river water, coupled with w 
light additions of chlorine to destro b teria 

The water is moderately hard and of good qual- 
ity for domestic consumption. 

The records obtained of t he COmparal [\ •• hi 
of wrought iron, steel and bra pipe in Pitts 



burgh apartment buildings, are applicable to 
similar rvice in most of the large citit - of thi- 
country. The water supplie- of such cities are 
in general obtained from lakes or rivers, and do 
not differ sufficiently from the Pittsburgh sup- 
ply in contained salts to be materially different 
in corrosive effect. 

The only place where the use of th I IDS 
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A. M. BYERS COMPANY 



PITTSBURGH, PA 



THE CORROSION OF HOT WATER PIPING IN BATH HOUSES 

A few comments on the interpretation of Mr, Ira H. Woolson's Report, published 

in the Engineering News, December 3rd, 1910, page 630. 



The Byers Company has recently devoted much 
time and effort to the collection of exact data on 
the life given by iron and steel pipe in actual service. 
Besides this Bulletin, No, 30, during the past six 
years the following publications, containing a large 
number of service records, have been issued: 

Bulletin No. 26- A— "What is Wrought Iron?" 

Bulletin No. 27 — "The Experience of Practical Men/' con- 
taining the testimony of practical men in every part of the 
country, as to the life of iron or steel pipe for a wide variety of 
uses. 

Bulletin No. 32 — -"The Relative Corrosion of Wrought Iron, 
Cast Iron and Steel Pipe in House Drainage Systems." Data 
obtained through investigations conducted in New York by Dr. 
Wm. Paul Gernard, C E., Consulting Sanitary Engineer, and 
in Chicago by Thomas J. Claffy, Asst. Chief Sanitary In- 
spector, City of Chicago. 

Bulletin No. 34 — "Corrosion of Pipe in Refrigerating Systems " 
containing service records on Ammonia condensers. 

Book: "On the. Trail of Byers Pipe," — 40 pages of illustra- 
tions of old buildings from 25 to 45 years old, describing the 
service given by the pipe in each. 

Against this exact data, manufacturers of steel 
pipe appear to rest their case on the one single 
piece of evidence that could possibly be interpreted 
in favor of the contention that steel pipe lasts as 
long as iron. This refers to Professor Ira H. Wool- 
son's report on the "Corrosion of Hot Water Pipes 
in New York Rath Houses/' This report has been 
published and republished, one edition following 
another, for the last ten years, and has been 
quoted by exponents of steel pipe on every possible 
occasion, remaining throughout all these years the 
mainstay of their propaganda. One is therefore 
tempted to ask this question: If steel pipe really 
lasts as long as wrought iron pipe, why not produce 
some definite evidence of life in actual service of 
pipe tested to destruction? This question is not 
answered by the report of Professor Woolson who 
beyond question, never intended his report to be 
used for this purpose, for in the very beginning he 

clearly states: 

"This paper represents the Progress of the work up to 
May, L910, when I severed my connection with that institution 
(Columbia Iniversity). The original plan was to collect 
further evidetua * * * but as that, i.s now impossible * * *." 

And further: 

"I visited all the public bath houses * * * collecting all 
the samples of corroded pipe I could secure. In some places it 
was difficult to get satisfactory samples because the old piping 
was sold for junk as rapidly as possible." 

It is difficult, therefore, to understand how any- 
one could have utilized Mr. Woolson's Report for 
the purpose^ of showing; that steel pipe will last as 
long ms iron pipe when tested to destruction, for 

although all the pipe was actually removed because 

it had lusted out, nowhere in Mr. Woolson's Report 
is any mention made of the length oftiim < ach sample 

had bent in St mc< . 

This vital point of time wa> not touched on at all 
by Mr, Woolson, no doubt due to i he fad that it was 



impossible for him to obtain this information about 
samples, collected largely from the scrap pile, from 
a number of buildings which were not of the same 
age. The 23d Street bath house, at the time of the 
investigation, was about one year old, the 76th 
Street bath three or four years, the 11th Street and 
Allen Street baths four years, the 109th Street bath 
four or five years, the 41st Street bath five years and 
the Rivington Street bath eight years. 

In lieu of a comparison of life, Mr. Woolson 
thought that a comparison of the iron and steel 
samples might reveal a difference in their condition, 
but any such expectation naturally was foredoomed 
to disappointment, as one piece of pipe which has 
failed in service, from a practical standpoint, can 
be no worse nor better than another pipe which 
has also failed in service due to the same cause — 
corrosion. Unless a correct answer can be given to 
the question, "How long was each sample in 
service?" the other comparison is valueless. 

Bulletin No. 34 — The Life of Pipe in Refrigeration Service. 
Containing service records on ammonia condensers. 

1. "Steam Drips" carrying hot water condensed from the 
steam lines which is returned to the boiler. (This is usually 
black pipe,) 

2. Boiler feed lines, also hot water (usually black pipe.) 

3. Hot water supply line between the heater and the 
shower lines (galvanized.) 

4. The "shower lines" proper, which are the overhead 
lines in the bath rooms, to which the shower heads are attached 
(galvanized.) 

5. The hot water return lines from the shower lines 
(galvanized.) 

The samples collected were both black and gal- 
vanized, varying in size from % to 4", showing that 
they must have been installed under greatly varying 
conditions of service. For a boiler feed line invariably 
has a life several times shorter than a hot water 
supply line, and a drip or return line will usually 
last much longer than the supply line. This is an- 
other important point on which Mr. Woolson was 
prevented from throwing any light, owing to col- 
lecting the samples so largely from the junk pile. 

But the first and last question that must be asked 
of those who are quoting Mr. Woolson is: Where 
is the time record of service? 

In the extensive remodeling done to the various 
baths in 1911, (after Mr. Woolson's inve-ngaiion), 
genuine wrought iron was specified for all hot water 
lines in the plumbing system of the baths and 
special caif* was taken to prevent the substitution 
of steel pipe. It is of interest to note that this 
piping has bo far required very few repairs. In the 
Rivington Streel bath, erected 191 1. Byers pipe 
apparently was installed throughout, and up to, 
March, 1917. (the date of our last visit to this bath) 
no repairs had b« < n quired on account of mm iug. 






